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In  this  program,  new  approaches  to  the  estimation  of  the  coherence  function  and  its  statistical 
characteristics  have  been  investigated  with  a  focus  on  estimating  the  coherence  between  transient 
signals. 
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Objective 


Inthtsprogrsm,newappronchcslo  the  estimation  of  the  coherence  function  and  its 
statistical  characteristics  hive  been  investigated  with  s  focus  oo  estimating  the 
coherence  between  transfcnt  signals. 


Background 


The  coherence  function  is  an  important  measure  of  relatedness  between  signals.  The 
calculation  of  the  coherence  fraction,  its  statistical  characteristics,  audits  use  for  signal 
detection  has  received  substantial  discussion  for  extended  observatioos  of  stationary 
random  processes.  By  their  very  nature,  transients  do  not  provide  extended  observation 
intervals.  However,  they  are  ao  important  class  of  signals  which  hare  not  yet  been  folly 
exploited  for  the  purpose  of  signal  detection  and  classification.  Relatively  recent 
advances  in  model-based  time  series  analysis  wrhntgnx  have  *»>  fnVyifH«f 

of  high  resolution  power  spectra  sod  their  confidence  intervals  from  short  observation 
intervals.  These  techniques  tbow  promise  for  supplying  the  auto-spectra  and  crass* 
yectra  required  fat  the  calraiiation  of  the  coherence  function. 
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1  Research  Results _ 

Three  methods  of  squared  magnitude  coherence  (SMC)  estimation  were  examined. 
Pint,  the  FFT  (frequency  domain)  approach  was  investigated  as  a  baseline  due  to  its 
historical  significance.  Secood,  a  time  domain  approach  was  examined  which  involved 
fitting  in  autoregressive  (AR)  model  to  the  time  series  and  estimating  the  SMC  from  the 
coefficients.  Lastly,  direct  coherence  estimation  via  a  least-squares  linear  prediction 
approach  suggested  by  Nutttfi  was  investigated. 

For  shoct-dmstioo  time  series,  the  time-domain  SMC  estimation  approach  (AR  model) 
showed  the  smallest  bias  and  variance,  Nuttall’s  approach  showed  similar  (though 
noticeably  worse)  performance,  and  the  FFT  method  showed  the  largest  bias  and 
variance.  Most  previous  work  calculating  SMC  confidence  intervals  assumed  that  SMC 
estimates  ate  Gaussian  distributed.  Simulation  results  show  that  this  assumption  holds 
only  for  SMC  values  between  0.3  and  0.8  for  both  long-duration  and  short-duration  time 
series.  A  complete  discussion  of  these  results  is  contained  in  [1]. 


Publications _ 

|1]  A.  Dotan  and  W.S.Hodgklsa.  ^Coherence  of  Transients,"  TM-422,  Marine  Physical 
Laboratory.  Scripps  Institution  of  Oceanography,  San  Diego,  CA  (1990). 
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